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A stress analysis of a strapless evening gown

by CHARLES E. SIEM

Since the beginning of record-
ed history, the human being has
worn some sort of clothing eith-
er for protection or warmth.
However, the present trend a-
mong the “fair sex” is to wear
clothing not for protection or
warmth, but solely to attract
the attention of the opposite
sex. To be more specific, it is
through the use of clothing that
the female most effectively ca-
tches the eye of the very ap-
preciative but totally unsuspect-
ing male.

A variety of methods are em-
ployed to bring about this li-
bido-awakening infliction on
the-poor male. One very popu-
lar method employed by the fe-
male is to wear transparent, or
seemingly transparent cloth to
good advantage in certain areas.
A common example is the trans-
parent nylon blouse. Another
powerful attractant is the tight-
ly fitted garment. A well-known
example of this type of wea-
pon is the sweater. Yet an-
other provoking method is by
actually reducing the extent of
body’ surface covered by cloth.
A good example of this me-
thod is the modern bathing
suit (e.g. Bikini). A delightful
device which has sufficiently a-
roused the masculine sex is the
use of durable but fragile-ap-
pearing cloth which gives the
impression that at any moment
the garment will slip down or
that, better yet, certain parts
may slip out of place. The best
example, of this method of at-
tracting the attention of the
weak and susceptible male is
the strapless evening gown.

Effective as the strapless even-
ing gown is in attracting at-
tention, it presents tremendous
engineering problems to the
structural engineer. He is faced
with the problem of designing
a dress which appears as if it
will fall at any moment and yet
actually stays up with some
small factor of safety. Some of
the problems fated by the en-
gineer readily appear from the
following structural analysis of
strapless evening gowns.

Since these evening gowns
are worn to dances, an occa-
sional horizontal force, shown
in Fig. 2 as il, is accidentally
delivered to the beam at the
point ¢, causing impact loading,
which compresses all the fibers
of the beam. This compression
tends .to cancel the tension in
the fibers between e and b, but
. it increases the compression be-
tween ¢ and d. The critical
area is at point d, as the fi-

to compression due to moment
and impact, but also to shear
due to the force S; a combina-
tion of low, heavy dress with
impact loading may bring the
fibers at point d to the “danger

until thorough investigations
can be made. :

If a small elemental strip of
cloth from a strapless evening
gown is isolated as a free body
in the area of plane A in Fig.
1, it can be seen that the tan-
gential force F is balanced by
the equal and opposite tangen-
tial force F. The downward
vertical force W (weight of the
dress) is balanced by the force
V acting vertically upward due
to the stress in the cloth above
plane A. Since the algebraic
summation of vertical and hori-
zontal forces is zero and no
moments are acting, the ele-
mental strip is at equilibrium.

Consider now an elemental
strip of cloth isolated as a free
body in the area of plane B of
Fig. 1. The two tangible forces
F1 and F2 are equal and oppo-
site as before, but the force W
is not balanced by an upward
force V because there is no
cloth above plane B to supply
this force. Thus, the algebraic
summation of horizontal forces
is zero, but the sum of the ver-
tical forces is not zero. There-
fore, this elemental strip is not
in equilibrium; but it is imper-
ative, for social reasons, that
this elemental strip be in equi-
librium. If the female is na-
turally blessed with sufficient
pectoral development, she can
supply this very vital force and
maintain the elemental strip at
equilibrium. If she is not, the
engineer has to supply this force
by artificial methods.

In some instances, the engin-

» eer has made use of friction to

supply this force. The friction
force is expressed by F=IN,
where F is the frictional force,

f

bers here are subject not only

f the coefficient of friction and
N is the normal force acting
perpendicularly to F. Since,
for a given female and a given

complex enough, some females
require that the back of the
gown be lowered o increase the
exposure and correspondingly
attract more attention. In this
case, the horizontal forces F1
and F2 (Fig. 1) are no longer
acting horizontally, but are act-
ing downward at an angle
shown (on one side only) by T.

o

: FIG. 2
FORCE DISTRIBUTION OF CANTILEVER BEAM
fsb = flexual stress in beam

Therefore, there is a total down-
ward force equal to the weight
of the dress below B 4 the
vector summation of T1 and T2.
This vector sum increases in
magnitude as the back is low-

GODIVA .
va was a lady who to Coventry did rid
show to all the villagers her fine and lily white hide
most observant man of all, an Engineer of course
as the only man who noticed that Godiva rode a horse.

ered because F' = 2Ts in a, and Chorus

the angle a increases as the
back is lowered. Therefore, the
vertical uplifting force which
has to be supplied for equili-
brium is increased for low-back
gowns.

Since there is no cloth around
the back of the wearer which
would supply a force perpen-
dicular to the vertical axis of
the female that would keep the
gown of the lady from falling
forward, the engineer has to re-
sort to bone and wire frame-
works to supply sufficient and
perpendicular forces. (Falling
of dress forward, 'away from
the wearer, is considered unfair
tactics among females.)

If the actual force supplied
is divided by the minimum force
that is required to hold the
dress up, the resulting quotient
defines a factor of safety. This
factor could be made as large
as desired, but the engineers
are required to keep the frame-
work light and inconspicuous.
Therefore, a comprimise must
be made between a heavy frame-
work and a low factor of safe-
ty. With ingenious use of these
frameworks, the backs of strap-
less gowns may be lowered un-
til cleavage is impending.

Assuming that the female is
naturally endowed to supply the
vertical force V, the problem is
still left incomplete unless an
anlysis is made of the structures
supplying this force. These
structures are of the nature of
cantilever beams. Fig. 2 shows
one of these cantilever beams
(minus any aesthetical details)
removed as a free body (and
indeed, many such beams can
be, in reality, removed as free
bodies; e.g., certain artifacts).
Since there are usually two
such divided, the force acting
on any one beam is F/2 and it
is distributed over the beam
from a to ¢ (fig 2). Here ex-
posure and correspondingly
more attention can be had by
| moving the dress line from a to-
ward b. Unfortunately, there
is a limit stress defined by 8 =

which the stress acts). Since
¥/2 is constant, if the area A
is decreased, the bearing stress
must increase. The limit of ex-
posure is reached when the
area between b and ¢ is reduced

to a value of “danger point”.

We are, we are, we are, we are, we are the Engineers

We can, we can, we can, we can demolish forty beers

Drink rum, drink rum, drink rum, drink rum, and come along
with us i

‘For we dor’t give a damn for any damn man who don’t give

a damn for us. :

. She said I've come a long, long way and I will go as far

With the man who takes me off this horse and leads me to a bar
The man who took her from her steed and stood her to a beer
Was a bleary eyed surveyor and a drunken Engineer.

. My father was a miner from the Northern Malamute

My mother was a from a house of ill repute
The last time that I saw my folks these words rang in my ears
Get out of here you son of a - - - - - and join the Engineers.

. The army and the navy boys went out to have some fun

Down to the taverns where the fiery liquors run
But all they found were empties for the Engineers had come
And traded all their instruments for gallon kegs of rum.

. Sir Francis Drake and all his men set out for Calais Bay

For they'd heard the Spanish Rum fleet was headed out that

way
But the Engineers had beat them by a night and half a day
And though as drunk as ptarmigans you still could hear thi
say —

. An Artsman and an Engineer once found a gallon can

Said the Artsman "Match me drink for drink and prove that
you're a man”

They drank three drinks, the Artsman died, his face was
turning green,

But the Engineer drank on and said “It's only gasoline!"

. Now Venus is a statue made entirely out of stone

There's not a fig leaf on her, she’s naked as a bone,

On noticing her arms were gone, an Engineer discoursed

“Why the damn things broken concrete and should be rein-
" forced”.

. A maider and an Engineer were once sitting in the pank

The Engineer was busy doing research in the dark

His scientific methods were a wonder to observe

His left hand took the readings while his right hand traced
the curve.

. My mother peddies opium, my father’s on the dole,

My sister used to walk the streets but now she's on parole,
My brother owns a barbatte house with bedrooms in the rear
But they won’t speak to me because I'm an Engineer,

. Casear set out for Egypt at the age of fifty-three

But Cleopatra’s blood was warm her heart was young and free
And every night when Julius said goodnight at 3 o'clock
A Roman Engineer was waiting just around the block.

F/2A (A being the area over .

A second condition exists
which limits the amount of ex-
posure. Vertical force F/2 is
balanced by a shear force S
acting on an area from d to e
and by an internal moment M
(Fig. 2). The moment M causes
tension in the fibers ovér the

beams between e and a, and
compression in the fibers be-
tween ¢ and d. As the dress
line is moved from a toward b,
the moment M is increased, in-
creasing the temsion and com-
pression again till “danger
point.”




